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PURPOSE: A method for 
fabricating a semiconductor 
device capable of controlling 
a reaction of a hafnium oxide 
layer and a conductive layer 
is provided to control an 
increase of reaction of a 
Hf02 thin fiim and the 
conductive layer and a 
leakage current, by 
crystallizing the Hf02 thin film 
and by forming a conductive 
layer pattern. 

CONSTITUTION: Hf source is 
injected to a reactor where a 
substrate is placed so that a 
hafnium raw material is 
absorbed to the surface of 
the substrate. The remaining 
Hf source and reaction 
byproduct are exhausted to 
the outside of the reactor. 
Oxygen source is injected to 



http://patent.kipris.or.kr/bin/Kpa_fulltext.cgi?appLno=1 0200000651 85 04-01 -08 



IBIOIXI 2 / 2 



the reactor to absorb oxygen 
to the upper portion of the 

semiconductor substrate. The remaining oxygen source and reaction byproduct 
are exhausted to the outside of the reactor. A Hf-oxide layer is formed on the 
substrate. A heat treatment process is performed regarding the Hf-oxide layer to 
crystallize the Hf-oxide layer. The conductive layer is formed on the Hf-oxide 
layer. 

© KIPO 2002 



if display of image is failed, press (F5) 



http://patent.kipris. or. kr/bin/Kpa_fulltext.cgi?appLno=1 0200000651 85 04-01 -08 



gDUm 6^2002-0034710 



(19) CH»GJ^8I«(KR) 
(12) S^R^gS(A) 



(51) |nt C| 7 (11) S^HS!^ ^2002-0034710 

H01L 21/316 (43) gJHSjft 2002^05^09^ 

(21) m^&si 10-2000-0065185 

(22) ^gj^'II- 2QQQ^11gjQ3^ 

(71) m&21 ^^SIM 6h0IM^SL>Efll 

OiaiAl OhOI 2.I <LM36-1 

(72) ^SXf s««a 

33|£gyA|gS?S^eS ^0^901-1212 

S 3| £ 01 2! A| CH S S A* g £| S! CH 5Xf OUtt M502- 1 702 
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fe. o^Hh ^§}Sie 01 get &*Exll SX| ^S0|| £2^, 6IHfe ^£}^(Hf0 2 )M gXHEl^ Cf 

M 31101^ 2 = SE^ 3HHHAIEH ^¥2^ I>E S£2f nH^e gg6|01 ^SK^jlf SESZtSI 



ShHfe ttSfQJ, ¥^EH, e 2.1 , nn&! 



E 1a SJ £ 1bfe BSIXf esfaOil Hf0 2 ^ 220 "C2I 350 "COilAi 5*^ ^ TEM 

&^:0* S0|^ Ah£l, 

£ 2^ Hf0 2 m& ^3 SESj^ge SOI^ XRD 

£ 3^ Hf0 2 «xH£l g§ 2S ^(Hl OFE ¥2211 

£ 4£r Hf0 2 «*s* g£ gxH£l g§ ^. ^011 WtB SJ^SgJ S*l& 



& USS &£»| ±I\ XII 2 SOtOII a» ^o^. mo\ o\R^ ttm^Jtt SE£L>£I ^§1 2«*l» 4= 

«*Exll ±X[2l S^JE 31I0IM g£^£| s=M0\ SSOhSCK JI0IM SSSJOI gWXIS 3101 e § 

Eltti!{direct tunnel ing)0it 2J6H ¥^21^ (IN E Oil SiEOll^ ^2M0I 

^ioim §3^§ = ^oie gejmoi en e^uiuo^^ ^^ai 

^SOil CHS! Sl§ a^P^f aSSEJH 2i°Dl, □ OiS3£! Ojl^AM ^1© ^Oil Hf &S*SJ(Hf0 2 ) 
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m gg8hfe g/SOl 91Q. 

§2JI BSIXf g^Statomic layer deposition)^ 0|g& Hf0 2 ^ 3IB© 
££^ ^XIor^Ai Hf SIS (source) g^9J HfCU £b 8rHte-EilMei-EiM-¥£AIH(Hf-tetra-ter t- 
butoxide, Hf(0C(CH 3 ) 3 ) 4 )2* 0 Sfiggej H^M 3|^EHS 1\&M £££ ^XIS ^ai^ 

3IB H20JI SA*8r«. ^ gigii AhOJ CHI IHXI(purge) HISs £t 8181 01 £01 SSiii Hl^ot 

s ah HtOz^aje e«fs^ i§2§ oi^oiscl 

0|£| ^01 BSXt g3*S£^ Hf0 2 sfSfS 231^ ^£01 ^4=6^ Bx> Hl^^£(step 

cover age) 01 ^4= of 01 TilOlM §ojo> §§ bl^oKM 0IIS£l ^Xh£l 3HHH Al Ei 2f 1*B 3XrS! ^£ 

2i sao* e^ss oi §9 a. 

HeHU. g&S Hf0 2 XrXIISJ 5*4*8* XI M IHIOIM 2^ SE±= 3HDHAI921 

e^Aioii^ Hto 2 2f M£i££i5sj m°\ m^mo\ ms. &rS8roi gs. mgo\ saate s 

HI 3 01 2ACL 

E la S £ Ibfe Hf £2££/d (Hf (0C(CH 3 ) 3 ) 4 m 01 g of 3, ±2±S H 2 0M OlgofOl BSiXt g*[ 

S01I 21 oH Hf0 2 sjSfg 2^ 220 Tl£* 350 t: Oil AH S^fi * MS» §jOI3(TEM)£^ ^2|2f SI 

9tf e^iUB ttJDH 2012 £ la §& £ 1bS¥E1 3 4 2AS0I Hf0 2 aja^S E^ tfSW 

^EHM ^XlorW, SI3£ €493} ^ &EH£| Hfg ^*?£1XI S*2*Q. £& Si 21 Hf0 2 °J 33IOilAi*=r Hf 
^£|5IIO|eeOI g££JCH SIS 2^ &E)\D\ DH¥ ¥4*&M 8f 4 SAP . »e, 350 "C Oil AH S«rS Hf0 2 
S|£ 220 -C Oil/d §^3 Hf0 2 HJBfOII bloH 50 ZHiPPr U™3{| UEI^l & 4- SICK SE& SJS^OIlAi 
£ 220 t: Oil AH S^TS Hf0 2 H|Bt§ Bl§§! ^X|o*XI°J. 350 t; Oil AH Hf0 2 ^S|g 01!= S£ 

S04 3I0IM ^pjo|o^ QlgAI e:>rAI2i:>{| SCf. 

£ 2^ Hf0 2 H|Q* * <^^?PI0ilAH 1AI21 ^xHEIM d|AIV 3^ ^xHE| S£ 2|^£)M MOI^ 

XRD S*!aafOICh £ 1b §J £ 2£J 3j»S^E1 Hf0 2 ^SJ ^^Oil 011= §£ §S£0I UEIU 

Q EH Oil AH ^XHEI gSOl ^AlEIH 3 ^£^h 600 TC LH XI 800 t§ g^^fS CH^ ?iSi ^ 

0121 ^01 Hf0 2 aSIEIOI &rEN0||A| H ?iOj| ^|0IM S = e ^^6^ B39?ll(orain 

boundary) M mm V^^^^r ^^61 e^ror^ ^XIISOI 2iCL CLFdfAj, Hf0 2 S|S| ^^A|0||^ XHE 
01 0H¥ eQofOI, 6rHs ^Sf^3| ^£^2] ^§1 SJHIofe 5S0I ^fio^D. 



^^121 ^XilSM oH^o^l g iSS 6[Hh 61^1^31 2£^2J ^«ISm ^§3^1 M 

^^s#2J e^rM ^ XI ^ 4 6f5s 0|g& ^£^1 Sxl »IS ^SI WIS 6^ Gil 

3 ^301 SACK 



Es§/£i a/ 

^^o^i ^ ^ie &oii Hf-^hsfQfe s^a r fe »n esi; &oi Hf-^sj 

SIM ^xHdlohOI ^§afA|3|^ HI 2 ^ ^^1 Hf-^Sf^ ^Oil a£Q|M S^Srfe HI 3 E+SIM SKor 

^£x1l Sxl HI 5 a o^i HlS^Cf. 

S ^SS SrHfe ttS*SMHf0 2 )e §XH£I& QM 31I0IM 2^ £^ 5HHHAIE1 ^¥2^ MM §^6^01 o\ 
5h <^s}^HI 2£e^2J "Jil ^ HI 6^ CHI H ^SOI °ICK 

01 CK S ^S£l ^A| OH Oil rifE Hf0 2 ^ All 8^1 flBttl^. 

^Sj-gOII 2J8H Hf0 2 S|S|e S^Sr^l ^ioH/db tiHe §51 STS ^m?\ UiOil ^x|A|5IH 
5iee 200 TC LHXI 400 r£J ^§££S ^XIS^Ai Hf ^2^9J (Hf (0C(CH 3 ) 3 ) 4 )e 0.1 5 LHH 3 5 
m91S\ ^§AI2} epi «[§;i LH Oil ^51^01 &>£*1l S3 Oil Hf 21SggO| S*t£]£^ SCf. 01 

OlAi Ol^e Hf y§ HI»oPI ^HSHAi N 2 0.12 LH XI 3S2J ^§A|Z! =9i ^ 

e^lUiOil SBI^e^ &5 IHXISKM ^§51 UH^AI^JP. 

OICH/d 6.^ 3|#2| H 2 0M 0.12 LHXI 3^2J U9A|^ e?i ^l^l LH Oil SBj^Ol KEfll 31© 

^^Oil 6h4:3J S^£|£^ &C\. 0\O\M Dl^s 6.^ ^£^: SJ a Ji ¥6[§1 Hl^oPI ^ioHAi N 2 J\± 
m 0.12 LH XI 322J fflSAIZ! §Pi ^e^lUiOil 33^e:n £15 HHXIofOI Sie^l HH^AI^JLf . 

0121 ^01 Hf ±2± . IIH XI (N 2 ^^J). &± IHXI(N 2 ^EJ)^ 0l¥OiXI^ ^^2J JUS 

g ^Oi£ &S ^AloKX S!6fe ^JHISI Hf0 2 S^&D. ^31 Hf0 2 g&tAI ^e^l 

100 mTorr LHXI 3 TorrS #XI»P. 
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oi^, 200 x: mxt 800 r seoh/h gxnaiM ^AiSrOi Hto 2 oiai ^ssiai^i am, Hto 2 ^ & 
oil :hioie a^ as^ miee sg&a. oisah oioi issis Hfo 2 ^oi ^ioim a^? enj as 
sib yemxi ars^ si a ^gan s^as* g^f §°i a:>i3 mgm q^mziq. oioh sxhsi 

te 0 2 , N 2 , £E = Ar ^PIOilAi ^AISICM, 0 2 . N 2 SE£r N 2 0 §21 MEfEOfS Mgo^U, HSOII CQ^Ai^ 

uv^ oi^is 03M oies* xnai g§§ ^£ 2*a. 

£ 3er Hf0 2 a* Of g£ *, «xHdl g§ a3S ^. ^ CHI OIB ^gaiM leakage current) 
3EU50ICK £21^ ^SoPI ^mOI TiN/ Hf0 2 /Si SEH°J MOS ^51 X1I£8^°Q1 , 

TiN^ 100 x 100 W 33I2J M&m ij^SrSD. £ 3 01 1 AH 'A'ur Hf0 2 ^ Oil ^XHdl §§§ orXIS^^I 

e^Ai^e cm°j v^a^ way aoiw. 'b 1 ^ Hto 2 ^oii 800 voum g±©?i 
3omv mx^^\ g§§ ^ &^a^e s^Ai^e en 21 ^gai* n^ie UEftn 501a. 01 

PI AH ¥£2fl^ #¥25011 -1VM DlSHm ffH S^M UEffcSCK £ 3 Oil AH ^ SJ^OI gxHdl 

s§§ ^oii ^a^i e^sse (thoii^ §xhsj s§§ 6fxisjh ^^a^i g£r3£s cehsj- ui 

iofOl S25|2£ 2f 34.6 %2J *pga# ^^Sli £2JCr. 

£ 4£r Hf0 2 s. «xH£l S§ afl ^, ¥0II CTJ^ & (breakdown voltage) 

3BHH0I O . S9|^ ^£ MOS 8J2| £ 3 01 1 AH 9} B^el Ahgo r »CK £ 4011 Ai 

'A'te Hf0 2 ^Oil ^xH£l g§§ 61X18*12 #¥258 §S|A|^M ffH S^aEJ UEI-fcH 501 

W. 'B'fe Hf0 2 ^Oil 800 t;01IAl 30 ^Z! §xH£l S§§ 4*S& ^ ^¥2^1 g*JA| 

ih°j sma^ mgm uau aoip. 04^1 ah #¥a^oii -100 ham ?t»s hh ^§9 

2^1 UEffcHCr. £ 4 Oil AH & 4- Si ^01 gxHEl 4>SS* ^Oil ^¥2^1 g*rSJlM CQiOil^ gxH 

£1 §§§ ohXI&H ^^a^i M2\ dlHSrO* 12^25 2* 5 %°J e^ralUM =M 

£ 33r 4£j §3^¥&i ^¥a^ mm mzivim Hto 2 ^oi <gx-\z\ o\x\%^ rn^ow U\oW £313 
^^oi 5>^&m ^ sich Hfo 2 esi gj son ^xnai g§§ ^ai^ 3^011^ & 

§01 MP^m h 2^1^ ^^01 ^sISCH £ 3 £ 40il^ UEfUXI STStCf. 

Sfc© a ^ h S2J ^A| Oil Oil AH Hf0 2 S|e QiaSrOI Zr0 2 , STO °S9|§ ^£ aa. 

01^ Oil AH ^^el & ^ A| Oil SJ §¥3 £S0il 21BH SiSEIfe 501 OIUH. & ^S2J PI 

Ar^e 21 Oi U XI gi^ LH Oil AH 01 ^ PfXI Xl^, ^! ^SOI P^o^Cf^ 501 ^ ^SOI ^ 

ofe Pl^^O^OilAH S4TSJ Xl^Jg ^OilPil 2iOi S^IT 50IQ. 

3 Oil S AH a^sh ^ ^goj ^ A| dl CHI AH ^ D\B £0\\ Hf0 2 ^S S^Sfe 51 6^ XI Pi, 

Hf0 2 ^l ^Oil 3HHHAIQ2J 2^ II §^o^ S^0il£ S 4= 2iCK 



^P|£| ^01 Ol^OiXI^ S Hf0 2 * s XH £1 M ^A|o r 01 ^SSfAI^J Off 3 ^i Oil S£ 

°t m&m §^&2^^, Hfo 2 a^e ei2j y.g ^ ¥^aw ^2j m?\m ^im ^ sjlq. 

(57) g& 

1 

^Oil Hf-6.^S|M S^S^ XH1 1 
6T3I Hf-drSfSIs ^xH£im01 ^SS}A|3|^ XJI2 B3||: SI 
4>^| Hf-^SfS| ^ qh S £Q|e g^lofe XHI3 BPII 
1 51^61^ &>£xil Sxl XII5 

2 

XII 1 »0II 2^CH>H, 
^Pl XI1 1 EPllfe, 

PieOI ^gPI moil Hf ^SJolOl ^Ol Pie HSOll Hf S2, v A|3lfe B3II; 

Ol&te Hf ^ ¥^g§ &3| ygPI ^2§ bHSA|3|fe BPII; 

ygP| LHOil 6i4: ^EJSrOI *}^X\\ D\B ^¥011 S«fA|9|fe B^l : 

oi^e * ye ¥^§i £>oi ye^i ohs ai ^ife bpii^ oi^oixi^ ^^21 i§§ 

^0i£ &y aja|S|01 AO| Hf-6iSfB|g S«8te 51 f§2§ 6lfe y£X1l Sxl XIIS 
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S?3 3 

XII 2 SOII 910\M. 

&J\ Hf-£2±fe (Hf(0C(CH 3 ) 3 )4)0l^. &± £2^£f 3I&2I H 2 0£J ^S2S 8fe ftEfll 9 

3^8 4 

XII 1 8 UIXI XII 3 8 § 01!^ a 8011 9iO\M. 
HI 2 B^lb, 

200 TC UIXI 800 *C 2£0ilAi « xH M ftiA|8}& ^S^M 61^ «t£xll SM XII £ . 

8^8 5 

XII 4 8011 SiOUH, 
XII2 B3II0II/H. 
0 2 . N 2 . SE^ Ar ^3|0UH 2AI6HB. 

0 2 . N 2 9E^ N 2 0 M^OF SE^ UV^ 0J3I9 0 3 M Olgol^ ^§2S ofe BSEXII SM XII 2 8 



:liili:il|pli3llilfif 
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